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Based on tne negative association between smoking and Parkinson's disease 
independent of otner associated factors tne possible antiparkinsonian activity witn 
nicotine has been analyzed by studing if chronic nicotine treatment via minipumps 
protects nigrostriatal neurons against retrograde and antrograde degeneration following 
a partial hemitransection 2 weeks earlier at the mes-diencephalic level. Catecholamine 
(CA) fluorescence histochemistry, tyrosine hydroxylase (TH) immunocytocnemistry and 
biochemical analysis of CA have been performed involving also image analysis and tests 
on striatal dopamine (DA) function including an analysis of striatal blood flow and 
metabolism. 

The lesion-induced disappearance of TH immunoreactive (IR) cell body and dendritic 
profiles in tne substantia nigra was significantly counteracted in the nicotine treated 
animals especially with regard to dendritic profiles. Serum nicotine levels were in the 
order of 50 ng/ml. Protective effects were also observed on DA nerve terminals within 
tne neostriatum. Tne morphometrical analysis is compatible with an ability of chronic 
nicotine treatment to partly protect nigrostriatal DA neurons against degenerative 
changes induced by the partial hemitransection. Functional experiments also demon¬ 
strated that the chronic nicotine treatment could eliminate the asymmetry in striatal 
glucose utilization and blood flow seen following the partial hemitransection. The 
protective effects of nicotine on the lesioned nigrostriatal DA neurons and possibly on 
the striatal nerve cells may be related to a desensitization of excitatory nicotinic 
cnolinoceptors located on nigral DA nerve cells and on striatal nerve cells. According 
to this hypothesis chronic nicotine treatment should lead to a marked and preferential 
reduction of DA utilization in surviving forebrain DA nerve terminal systems after a 
di-mesencephalic hemitransection. In agreement it was found that this cnronic nicotine 
treatment markedly and differentially reduces the DA utilization in surviving DA nerve 
terminal systems of the nucleus caudatus putamen, nucleus accumbens and tuberculum 
olfactorium. The desensitization of excitatory nicotinic cnolinoceptors located on 
nigral and ventromedial tegmental DA nerve cells and/or on DA forebrain terminals 
probably leads to a reduced firing rate in the nigral cells and a reduced local release 
of DA in the forebrain and thus to reduced energy demands. Thus, chronic nicotine 
treatment may have a role in the treatment of degenerative disorders such as 
Parkinson's disease and Alzheimer's disease, since desensitization may take place also 
in nicotinic receptors located on cholinergic neurons, severely affected in Alzheimer s 
disease. 
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